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(54) Title: A TOP-HUNG WINDOW 
(57) Abstract 

A window comprising a frame structure and a relative 
to the frame structure openable, top-hung sash structure with 
an insulating pane (4), a pivoting hinge provided at the top 
members (I, 5) of the frame and sash structures, the axis of 
which pivoting hinge is defined by engagement between a 
hook member (39) integral with the metal sheet profile of the 
sash top member and a hinge pin forming member (38) of 
a fitting member (37) connected with the frame top member, 
the hook member (39) being substantially V-shaped and the 
fitting member (37) substantially L-shaped. For maintaining 
the engagement between the hook member and the hinge 
pin forming member securing means in the form of holding 
means (40, 41) are provided, which are fastened to at least 
one adjacent pair of the side members (2, 6) of the frame 
and sash structures at a comparatively short distance from 
the axis of the pivoting hinge and which hold the V-shaped 
hook member (39) and said hinge pin forming member (38) 
in mutual engagement, but which, when turning the sash 
structure beyond said opening angle range, allow removal of 
the sash structure from the frame structure. 
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A TOP-HUNG WINDOW 

The present invention relates to a window, in par- 
ticular for mounting in an inclined roof surface, 
5 comprising a frame structure with top, bottom and side 
members and a relative to the frame structure openable, 
top-hung sash structure with an insulating pane 
enchased between top, bottom and side members of metal 
sheet profiles with a substantially L-shaped cross- 

10 section with a first wall portion covering a narrow 
edge zone of the exterior surface of the insulating 
pane and a second wall portion extending substantially 
in parallel with an edge surface of the insulating 
pane, a pivoting hinge provided at the top members of 

15 the frame and sash structures, the axis of which 
pivoting hinge is defined by engagement between a hook 
member integral with said second wall portion of the 
metal sheet profile of the sash top member and a hinge 
pin forming member of a fitting member connected with 

20 the frame top member, as well as securing means for 
maintaining the engagement between the hook member and 
the hinge pin forming member within a predetermined 
range of opening angle for the sash structure. 

A window of this type is known from EP-A-0 410 3 69 

25 and from international patent application No. 

W093/ 11332. In these windows the entire sash structure 
and the fitting member connected with the frame top 
member are manufactured as extruded profiles. In the 
first-mentioned window the hinge members are consti- 

3 0 tuted by a curved upward protrusion on the frame top 
member and a gasket placed in a downwards open groove 
in the sash top member and are permanently engaged 
without any possibility of disengagement, the movement 
of the sash top member being limited by adjacent parts 

3 5 of the frame top member or a superjacent sash profile. 
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In the latter window the securing means comprise a 
block which is displaceably positioned in a groove in 
a sash side member and which may serve partly as an 
anchoring element for a locking member fastened in the 
5 frame structure in case of a not openable window, 
partly for releasable coupling with an operating arm in 
case of an openable window. 

In consideration of the release of this coupling 
by manual operation, said block should normally be 

10 placed at a considerable distance from the pivoting 
hinge at the frame and sash top members, which on 
account of tolerances in the coupling members does not 
give full safety against unintentional release of the 
coupling. Furthermore, each release of the coupling, 

15 also within the opening angle range, will make it poss- 
ible to dismount the sash relative to the frame. 

It is the object of the invention to provide a 
window of the type mentioned by way of introduction, 
said window having a less complicated construction in 

2 0 respect of the design of the sash structure, the hinge 

itself and the securing means for maintaining the 
engagement between the members of the pivoting hinge 
and having an improved safety against unintentional 
release of the sash for dismounting. 

25 This object is according to the invention met by 

a window which is characterized in that said hook 
member is substantially V-shaped with a first portion 
extending substantially perpendicular to the second 
wall portion, and a second portion angular relative 

30 thereto, that the fitting member is substantially L- 
shaped and that the hinge pin forming member in the 
closed position of the window abuts said first portion 
of the V-shaped hook member, and that said securing 
means are constituted by holding means, which are fas- 

3 5 tened to at least one adjacent pair of the side members 
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of the frame and sash structures at a comparatively 
short distance from the axis of the pivoting hinge, and 
which in an opening angle range which, calculated from 
the closed position, is smaller than the opening angle 
5 of the V-shaped hook member, hold the V-shaped hook 
member and said hinge pin forming member in mutual 
engagement, but which, when turning the sash structure 
beyond said opening angle range, allow removal of the 
sash structure from the frame structure. 
10 This design makes it possible to manufacture all 

parts of the sash structure and the hinge by means of 
simple bending operations, and the holding means 
provide a safe securing of the engagement. 



15 preferably lies within the range of 20 to 30° . 

The holding means are according to an embodiment 
of the invention constituted by blocks with part- 
cylindrical guide surfaces with axis in the pivot axis 
of the hinge. 

20 In an embodiment of the invention a window oper- 

ator is with a view to opening the sash structure to a 
ventilation position within said opening angle range 
mounted in connection with the bottom members of the 
frame and sash structures, which operator in addition 

25 to opening the window also holds the sash within the 
angular range, in which the securing means hold the 
hinge members in engagement with each other. 

The operator may be an electrically driven chain 
operator with an operating chain detachably connected 

3 0 with the bottom member of the sash structure. 

The invention will be explained in the following 
with reference to an embodiment as shown in the accom- 
panying drawing, in which 



The opening angle of the V-shaped hook member 



Fig. 1 is a perspective view of a top-hung window 
35 to be mounted in an inclined roof surface, 
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Figs 2, 3 and 4 show a cross-section of the top, 
side and bottom members of the frame and sash struc- 
tures along the lines II-II, III-III ancT IV-I\T in Flg7 

5 Fig. 5 shows the design of a top hinge for the 

window, a lateral and partially sectional view of the 
sash, and 

Fig. 6 the design of corner joints between the 
top, side and bottom members of the frame structure. 

10 In the embodiment shown in the drawings, a top- 

hung roof or skylight window according to the invention 
comprises a frame structure having a top member 1, side 
"members 2 and a bottom member 3 and a top-hung sash 
structure openable relative thereto, in which an 

15 insulating pane 4 is enchased between a top member 5, 
side members 6 and a bottom member 7. 

As will appear from the cross-sectional views in 
Figs 2-4, the insulating pane 4 is manufactured with 
dimensions which substantially correspond to the 

20 exterior measures of the frame structure, such that the 
. edge surfaces 8-10 of the pane 4 are substantially 
flush with the exterior sides of the top, side and 
bottom members 1-3 of the frame structure, and such 
that the insulating pane 4 in the closed position of 

25 the window directly abuts resilient sealing profiles 
11-13, which are retained in grooves 14-16 in exterior 
edge surfaces 17-19 of the top, side and bottom members 
1-3 of the frame structure. 

The sash profiles 5-7 are in the embodiment shown 

30 designed as metal sheet profiles with substantially L- 
shaped cross-section with a small wall thickness and 
mutually connected by corner joints 20, which, as shown 
in Fig. l, may be made as 45° angular joints. 

In this very simple and light sash structure, the 

35 insulating pane 4 is secured by an adhesive sealing, 
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for instance, as shown, by joints 21 and 22 of silicone 
adhesive . 

The wall 5a-7a of the L-shaped cross-section of 
the sash profiles 5-7, which abuts the edge surfaces 8-- 
5 10 of the insulating pane 4, is, as shown, manufactured 
with such a width that in the closed position it 
overlaps the exterior side of the frame member 1-3 
lying behind it and is at its interior edge folded for 
providing a softly rounded edge. 

10 With a view to obtaining a good thermal insula- 

tion, the top, side and bottom members 1-3 of the frame 
are made from wood profiles 23, which, as shown in Fig, 
6, are connected at the corners in profiled mitre 
joints 24, for instance with undulating abutment 

15 surfaces 25. This method of joining has the advantage 
that it partly provides a safe mutual locking of the 
top, side and bottom members 1-3, partly gives optimum 
insulating properties, the end surfaces of the wood 
profiles being removed from the exterior sides of the 

2 0 f rame members . 

In the embodiment shown, the frame wood profiles 
23 are manufactured with a substantially parallelogram- 
shaped cross-section, in which the above-mentioned 
exterior edge surfaces 17-19 lie in a common plane, 

25 with which the adjacent opposite side surfaces 26, 27 
of the profile cross-section form an angle v of for 
instance 95 to 140°, in the embodiment shown 96°. By 
this profile cross-section, which provides the struc- 
ture with the shape of a low frustum of a pyramid, an 

30 advantageous possibility is obtained of manufacturing 
the frame structure with oblique interior sides, which 
is desirable with a view to mounting various forms of 
accessories like for instance roller blinds and insect 
nets, and with a minimum consumption of material, the 

3 5 profiles 2 3 being, as shown, manufactured with a com- 
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paratively small thickness* 

In the embodiment shown, the thermal insulating 
^property ~bF~theT frame "structures" is~ improved hy the^ 
fact that to the side of the profiles 23, which is 
5 intended for forming the interior side of the frame 
structure, additional, substantially rod-shaped insula- 
ting elements 28 are retained, which may be manufac- 
tured from a suitable, well insulating material. 

As will be seen from Figs 2-4, the insulating 

10 elements 28 extend across a part of the width of the 
wood profiles 23 and are supported by abutment lists 29 
connected with the wood profiles 23 by groove and 
tongue j oints 3 0 . 

On the interior sides 26, the top, side and bottom 

15 members 1-3 of the frame structures end in a covering 
of metal sheet profiles 31, which covers the entire 
interior side and extends towards the edge area of the 
insulating pane 4. By this metal sheet covering such an 
improved heat transmission towards the insulating pane 

20 is obtained that in practice it has turned out to be 
possible to completely prevent condensation, something 
which otherwise frequently happens at the border areas 
of roof or skylight windows. The heat transmission 
typically has the effect that at a room temperature of 

2 5 2 0°C and an outdoor temperature of 0°C, a temperature 
of about 14 °C is obtained on the interior side of the 
insulating pane 4 . 

The fact that the abutment lists 29, as shown, are 
designed such that they at a distance from the wood 

30 profiles 23 form a nose portion 32, may be. exploited 
for retaining the covering profile 31 by manufacturing 
it with a folded edge portion 33. 

This design of the frame structure entails that 
the wood profiles 23 and the abutment lists 29 con- 

35 nected therewith may be releasably connected with the 
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insulating elements 28 and the covering profiles 31, 
which can easily be exchanged for lacquering/change of 
colour or for mounting of fittings for accessories, 
and which entails a simple, and from an environmental 
5 point of view advantageous construction, which makes it 
possible at a subsequent dismounting to easily separate 
the frame structure into wood profiles, insulating 
elements and metal profiles with a view to reusing the 
materials to a high degree, 

10 On the exterior sides the top, side and bottom 

members 1-3 of the frame structure are in a manner 
known per se covered by flashing profiles 34-36 of 
metal sheets . 

For fastening of the window to the underlying roof 

15 structure grooves 3 5a have, as shown in Fig. 3, been 
provided in the frame side members 2 for receiving 
fixing angles or straps, which are subsequently secured 
to the roof structure. 

The sash and frame constructions shown makes it in 

2 0 an advantageous manner possible to make the top hinge 

of the window integral with the top members 1 and 5 of 
the frame and sash structures, respectively. 

For this purpose a fitting member 3 7 with a hinge 
pin forming member in the form of a projecting wall 
25 portion 38 -may be connected with the flashing profile 
3 4 for the frame top member 1, whereas a substantially 
V-shaped hook member 39 is made integral with the wall 
portion 5a of the L-shaped metal sheet profile for the 
sash top member 5, said hook member 39 being hinged on 

3 0 the upward wall portion 38 and having an opening angle 

in the range of 20 to 30°. 

To hold the hook member 39 and the projecting wall 
portion 3 8 in mutual engagement and to make a turning 
of the sash structure to a ventilation position poss- 
3 5 ible, securing means have, as shown in Fig. 5, been 
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secured to adjacent pairs of side members 2 and 6 of 
the frame and sash structures, said securing means 
comprising, in the embodiment shown, holding means 40 
and 41, for instance in the form of blocks of a wear- 
5 resistant plastic material, with part-cylindrical guide 
surfaces 42 and 4 3 with axis in the pivot axis of the 
hinge 44. Within an opening angle range, which is 
smaller than the opening angle of the V-shaped hook 
member 39, the holding means 40 and 41 will keep the 

10 hinge members 3 8 and 39 in mutual engagement, whereas 
they, when the sash structure is turned beyond this 
opening angle range to the position shown by a dotted 
line in Fig. 5, will be disengaged and thus allow an 
easy dismounting of the sash structure relative to the 

15 frame structure. 

For opening the sash structure relative to the 
frame structure to a ventilation position within the 
opening angle range, a window operator may in a manner 
known per se be mounted in connection with the bottom 

2 0 members 3 and 7 of the frame and sash structures, for 
instance an electrically driven chain operator with an 
operator housing 4 5 accommodated in a recess in the 
wood profile 23 and the insulating element 28 and an 
operating chain 46, which may be detachably connected 

25 with a sash fitting 47 secured to a for instance L- 
shaped console 48 in connection with the L-shaped sash 
profile 7a, for instance secured to its folded edge 
portion. 
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PATENT CLAIMS 
1. A window, in particular for mounting in an 
inclined roof surface, comprising a frame structure 
with top, bottom and side members (1-3) and a relative 
5 to the frame structure openable, top-hung sash struc- 
ture with an insulating pane (4) enchased between top, 
bottom and side members (5-7) of metal sheet profiles 
with a substantially L-shaped cross-section with a 
first wall portion covering a narrow edge zone of the 

10 exterior surface of the insulating pane (4) and a 
second wall portion (5a-7a) extending substantially in 
parallel with an edge surface of the insulating pane, 
a pivoting hinge provided at the top members (1,5) of 
the frame and sash structures, the axis of which 

15 pivoting hinge is defined by engagement between a hook 
member (39) integral with said second wall portion (5a) 
of the metal sheet profile of the sash top member and 
a hinge pin forming member (38) of a fitting member 
(37) connected with the frame top member, as well as 

2 0 securing means for maintaining the engagement between 
the hook member and the hinge pin forming member within 
a predetermined range of opening angle for the sash 
structure, characterized in that said hook 
member (39) is substantially V-shaped with a first 

25 portion extending substantially perpendicular to the 
second wall portion (5a) , and a second portion angular 
relative thereto, that the fitting member (37) is 
substantially L-shaped and that the hinge pin forming 
member (38) in the closed position of the window abuts 

30 said first portion of the V-shaped hook member (39) , 
and that said securing means are constituted by holding 
means (40,41), which are fastened to at least one 
adjacent pair of the side members (2,6) of the frame 
and sash structures at a comparatively short distance 

35 from the axis of the pivoting hinge, and which in an 
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opening angle range which, calculated from the closed 
position, is smaller than the opening angle of the V- 
shaped hook member, hold the V-shaped hook member (39) 
and said hinge pin forming member (38) in mutual 
► 5 engagement, but which, when turning the sash structure 
beyond said opening angle range, allow removal of the 
sash structure from the frame structure. 

2. A window according to claim 1, charac- 
terized in that the angle of opening of the V- 

10 shaped hook member (39) lies within the range of 20 to 
30° . 

3. A window according to claim 1 or 2, 
characterized in that with a view to 
opening the sash structure to a ventilation position 

15 within said opening angle range, a window operator is 
mounted in connection with the bottom members (3,7) of 
the frame and sash structures, 

4 . A window according to claim 3, charac- 
terized in that said operator is an electrically 

2 0 driven chain operator with an operating chain (4 6) 
detachably connected with the bottom member (7) of the 
sash structure. 

5. A window according to each of the preceding 
claims, characterized in that said holding 

2 5 means (40,41) are constituted by blocks with part- 
cylindrical guide surfaces (42,43) with axis in the 
pivot axis (44) of the hinge. 



WO 98/22685 



PCT/DK97/00514 



1/5 




FIB. I 



c 46 



to* 



WO 98/22685 



2/5 



PCT/DK97/00514 




WO 98/22685 



3/5 



PCT/DK97/00514 




WO 98/22685 



4/5 



PCT/DK97/00514 




FIG. I* 



Of 



fas. 



WO 98/22685 



5/5 



PCT/DK97/00514 




FIG. 6 



1 

INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/DK 97/00514 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: E06B 1/34 // E06B 3/38, E04D 13/02 

According 10 International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: E06B, E04D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtaiion of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CH 430138 C (ERNST SCHWEIZER METALLBAU, VORMALS J. 
SESSLER + CO.), 15 August 1967 (15.08.67) 



SE 406787 B (ZANDA AB), 26 February 1979 
(26.02.79) 



DE 3048961 Al (FA. FRANZ BISPING), 1 July 1982 
(01.07.82) 



1-10 



| | Further documents are listed in the continuation of Box C. | y| See patent family annex. 



* Special categories of cited documents: *T" 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E* erlier document but published on or after the international filing dale *X" 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) * y 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later than 

the priority date claimed *^ L - 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

10 February 1998 


Date of mailing of the international search report 

1 3 -02- 1998 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Johan Winther 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 

03/02/98 


International application No. 

PCT/DK 97/00514 


Paient document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



CH 



430138 C 



15/08/67 



NONE 



SE 


406787 


B 


26/02/79 


SE 7706368 A 


02/12/78 


OE 


3048961 


Al 


01/07/82 


NONE 





Form PCT/ISA/210 (patent family annex) (July 1992) 



